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FOREWORD

The successful functioning of flood protective works is nob
assured by construction of a system of adequate dikes and channel
widening, deepening and reslignment., If the system is to perfomm
the funetions for which it was designed, it must be carefully maine
talned during periods of normel river stages and properly operated
during flood perioeds,.

The need for proper maintenance cannot be too highly stressed
in view of the fact that large damages may be incurred through
failure of & critical element in flood time, caused by deteriora-
tion or damage that would have been eliminated by proper malntenance,

Necessary maintenance and proper operation require that respon-~
sible local persons heve a thorough understanding of the functions
of the various units of the system and the best methods of maintaine
ing the system and operating it during flood emergencies, It is the
purpose of this manual to provide complete information so that all
parties may know their responsibilitiesg in maintaining and operating
the flood protection system in accordance with the regulations pree
scribed by the Secrebary of War as amplified by this manusl.

The Flood Control Regulations for Maintenance and Operation of
Flood Control Works quoted herein were approved by the Acting Secre-
tary of War on 9 August 19LLi. Upon establishment of the Department
of Defense, the improvement of rivers and harbors and other water-
ways for flood control and other purposes, formerly under the juris- .
diction of the Secretary of War, became the responsibility of the
Secretary of the Army. Reference therein to the Secretary of War and
War Department shall be construed to mean respectively the Secretary
of the Army and Department of the Army. Where reference is made to
the District Engineer in the Regulations ineluded in this. manual,; it
shall be construed to mean the Division Engineer, New England '
Division, Corps of Engineers, Uo 3. Army,
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SECTION I

INTRODUCTION

1-0l. AUTHORIZATION. - Construction of a local protéection
project on the Cocheco River at Farmington, New Hampshire, was
authorized by the Chief of Engineers on August 4, 1955 pursuant
to authority conteined im Section 212 of the Flood Control Act
approved May 17, 1950 (Public Law 516 - 8lst Congress).

1~-02. IQCATION. - The project is located along the Cocheeco
River in Farmington and exbtends from the Central Street bridge to
the mouth of Dames Brook 2,000 feet below the South Mein Street
hridge.

1-03. DESCRIPTION OF PROJECT. - The project consists of
straightening approximately 600 feet of the Mad River at its con-
fluence with the Cocheco; enlarging and straighbening approxi-
mately 3,100 feet of the Cocheco River from the Central Street
bridge to the South Main Street bridge; construction of approxi-
mately 3,000 feet of earth dike and approximately 150 feet of
concrete flood wall along the left bank of the Cocheco River
between the two bridges; and clearing and snagging the Cocheco
River from the South Main Street bridge to the mouth of Dames
Brook, & distance of approximately 2,000 feet.

1-0h. PROTECTION PROVIDED. - The ares protected, comprising
approximately 45 acres, is bounded an the north by Central Street,
on the east by South Main Street, and on the south and west by the
Cocheeo River. This areas comprises a substantial portion of the
center of Farmington. The construction will provide protection to
the area from a flood greater than the msximum flood of record in
1936, with three feet of freeboard on the dike and flood wall.

1-05. CONSTRUCTION HISTORY. - Construction of the project was
initiated in June 1956 and completed in November 1956. The project
was constructed by Rudoiph Pepin & Son of Sanford, Maine. The
approximately 40,000 cubic yards of material excavated for the new
channels of the Mad end Cocheco Rivers were used in construction of
the dike. The material removed in connectioen with snagging and
clearing downstresm of the South Maln Street brdige was sidecast
along the banks of the river. The completed project was turned
over to the towm of Farmington for maintenance and operstion on
6 December 1956.

1-06. PLANS. - A reduced size set of plans showing the pro-
. Ject as actually construcied is included as Appendix E.
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d. Inspections of the dike shall be made during end after
periods of high water, as it is at such times that any weak spots
will be discovered that might otherwise he overlocked.

403, OPERATION. - &. Paragraph 208.10 (b) (2) of the pres-
cribed regulations gives rules for the operation of levees. Thege
rmles spply equally to earth dikes and are guoted below. Following
these, & few of the points which apply perticulerly to the Farmington
project will be discussed.

"(2) Operation. During flood periods the levee shall
be patrolled continuously to locate possible sand boils or unususal
wetness of the landward slope and 4o be ceritain thet:

"(1) There are no indications of slides or
sloughs developing;

"(ii) Weve wash or scouring action is not
ceeurring;

"({iii) No low reaches of levee exist which may
be overtopped;

- *{iv) No other conditions exist which might
endanger the struchure.

"appropriste advance messures will be taken to insure
the availability of adegquate labor and materials to meet all con-
tingencies. Immediste steps will be taken to control any condi-~
tion which endangers the levee and %0 repair the damaged section.™

b. Operation as referred to the use of the dike may be ab
a time of moderate high water, such as a spring freshet, or may be
when uwnusual conditions indicate the possibility of dsngerous flood
heights. Floods on the Cocheco River do not give muach time in which
to make extensive preparations. Prompt action in starting work is,
therefore, of utmost importance.

¢. Patrolling the dike depends on the depth of water
against the riverside slope. Stages in this menual refer to depth
of water dghove chamnel bottom; as constructed; elevations refer to
mesn ge@ level datum. For reference; the top of the concrete
guardreil on the Scuth Main Street bridge is elevation 275.7; the
top of the conerete guardrail on the Centrel Street hridge is ele-
vation 289.6.

(1) Patrolling the dike should start when the water
reaches & stage of 5.5 feet (elevation 265.0) at the upstream face
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SECTION IIT
GENERAL REGULATIONS

3=-01. FURPOSE OF THIS MANUAL. ~ The purpose of this Manual is
10 present detailed information to he used as a guide in complying
with "Flood Control Regulations - Maintenance and Operstion of Flood
Control Works" as approved by the Acting Secretary of War on 9
August 1944, apd published in this volume as Appendix A. In execu-
ting assurances of local cooperation, the Town has agreed to maine-
tain and operate the completed works in accordance with those
regulations. The regulations are intended to cover all loesl
protection projects constructed by the Department throughout the
United States, are general in nature, and obviously cannot give
detailed instructions for the maintenance and operabtion of a spe-~
cific project. The detalls set forth in thi Manual for maintenance
and operation of the Farmington project are intended to supplement
the reguiations to permit obtaining all the benefits and protection
against floods for which the project was designed. Failure to
maintain and operste the project as required by the regulations and
as detalled herein can cause severe property losses and loss of life
and can result in an irreparable loss of confidence in the flood
protection system by citizens who have invested their funds on the
basis of the protection which it provides.

3-02. GENERAL RULES AND REGULATIONS. ~ Paragraph 208.10(a) of
the regulations prescribed by the Secretary of War gives general
rules for the maintensnce and operation of structures and facilities
constructed by the United States for local flood protection. Applic-
afle portions are guoted below ‘o avoid the necessity for cross
reference and are further defined by remarks under each quotation.

"(1L) The structures and facilities constructed by the
Bnited States for local flood protection shall be continucusly main-
tained in such a2 menner and cperated at such times and for such
periods as may be necessary %o obiain the msximum benefits.™

(a) These reguirements cannot be overstressed, and
the Town auvthorities mmust make adequate provisions for funds, person-
nal, equipment, and materials to allow for the proper meintenance
and operstion of the flood protective works.

"(2) The State, political subdiwvision thereof, or other
responsible local agency,; which furnished assurance that it will
maintain and operaste flood conitrol works in accordance with regulas-
tions prescribed by law, shall appoint a permsment commitiee con-
sisting of or headed by an official hereinafier called the

“w 3 -



'Superintendent,' who shall be responsible for the development main-
tenance of, and directly in charge of, an organization responsible
for the efficient operation and maintenance of all of the structures
and fecllities during flcood pericds and for conbinuoug inspection
and maintenance of the project works during periods of low weter,
all without cost to the United States.”

(a) The committee "sHoUld be composed of competent
menbers, preferably men experienced in engineering or construction
work of a nature similar to the flood protection works. The committee
mst be given broad authority to carry out its responsibilities.

The name, address, and office and home itelephone nunbers of the
Superintendent, and any changes thereof, shall be promptly furnished
the Divislion Engineer.

"(3) A reserve supply of materials needed dwring a flood
erergency shall be kept on hand at all times.™

(a) Approximatély 1,000 sand bags and tools such as
picke and shovels for 10 men should be obbtained and held in reserve
to meet any ordinasry emergency that msay occur during flood periods.
Borrow pits for embsnkment mmierials should bhe secured and sources
of where to obtain additional supplies of maiterials, tools; and
equipment should be well estsblighed in order that these articles
can be obtained quickly in case of an emergency.

"(4k) No encroachment or trespass which will adversely
affect the efficient operation or maintenance of the project works
shall he permitted upon the righbts-of-way for the prolective
facilities."

7 (a) The grazing of catitle, disposal of rubbish,
erection of fences, or barriers, wearing of footpaths or any form
of trespassing on the project shall be prohibited.

“(5) No improvement shall be passed over, under, ox
through the wallg, levees; improved channels or floodways, nor shall
any excavation or construction be permitied within the limits of
the project right-of-way, nor shall any chenge be made in any fea-
ture of the works without prior determination by the Distriet
Engineer of the War Department or his authorized representatives
tBat such improvement, excavation, construction, or alteration will
not adversely affect the functioning of the protectiwve faeilities.
Such improvements or alterations as may be found to be desirable
and permissible under the above determination shall be constructed
in accordance with standard engineering preactice. Advice regarding
the effect of proposed improvements or altersbtions on the functioning

ok



of the project and information concerning methods of construction
acceptable wmder standard engineering practice shall be obtained
from the Distriet Engineer or, if otherwise ebtained, shall be sub-
mitted for his approval. Drawings or prints showing such improve-
ments or alterations as £inally constructed shall he furnjished the
Digtrict Engineer after completion of the work."

(s) Aoy contemplated improvements or alterations as
outlined above must be submitted to the Corps of Engineers, Boston,
Mass., and the epprovel of the Division Engineer obtalned prior %o
the Town authorizing the work. All requests for approval shall be
in writing and complete drawings in duplicate, one set of which
ghall be in reproduclible form, must be submitted along with a full
description of the work intended. The Town will he bheld responsible
for obtaining prior approval from the Corps of Engineers for asny
improvements or alierations proposed by itself, private parties or
any public parties. The Town shall furnish the Division Engineer
as-built drawings in duplicate of the completed work.

"(6) It shall be the duby of the superintendent to sub-
mit a semi-annual report to the District Engineer covering inspec-
tion, maintensnce, and operation of the protective works."

(2) See Paragraph 3-05 of this manual for instruc-
tions on submitting reports.

“(7) The District Engineer or his authorized representa-
tives shall have access &t all times to all portions of the protec-
tive works."

(a) The Division Engineer or his representatives
will make periodic iungpections of the protechtive works to determine
if the project is heing properly maintained and operated by the
Town.

“(8) Maintenance measures or repairs which the District
Engineer deems necessary shall be promptly taeken or made.™

(a) The Town should maintain the facilities and
keep them in good repaeir and not wait for the Division Engineer to
call such matters to its abtention. Upon reguest, the Division
Office will advise the Town how to make any major repairs to the
faclilities.

Q) cmomwsemccn—omnaw Not applicablewe-eoecmmenccnn "
“(10) The War Depertment will furnish loesl interests with
an Operation snd Maintenance Manual for each completed project; or

-5 -
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separate useful part thereof, to assist them in carrying out their
obligations under these regulations.™

(2) The flood control. commities should Pamilisrize
itself with the contenis of this manual. The Town authorities are
encouraged to call on the Division Office of the Corps of Engineers
for any additional advice or instructions required by them in car-
rying out the Town's obligations for maintaining and operating the
flood protection facilities.

3-03. MAINTENANCE. - a. Maintenance in this menual refers to
the care and upkeep of the completed eomstruction work which was
turned over to the Town. The War Department, through its Division
Engineer, endeavored Yo design the safest system possible, and to
gsee that it was well constructed. If the work is neglected, there
will be deterioration and possible failure in flood time when there
is dire need of devendeble protection.

' b. The organization which is responsible for mainitenance
should elways give thought to what it will do vwhen the need arises
to operate. TFrom experience gained through meintsining the dif-
ferent parts of the system, it will be in a position to use them
effectively in time of stress.

¢c. Maintenance involves regular inspection of the entire
systen. The purpose of the inspection is to detect any deteriora-
Yion or faullty operation that needs repair.

d. Bach of the major features of your project will bhe
discussed separately with respect to the points that should be
wabched, as developed through the use of similar structures over
a8 long period of years.

3-0lt. OFERATION. -~ Operation in this manual refers to the
actual use of the various feabures of the protection works during
flood perilods of the river. It is intended that the procedure
outlined herein will be sufficient to insure protection from floods
10 the design stage. However, adviece relative to operation may be
secured at any btime from the Engineering Division of the New
England Division Officer.

3-05. REPORTS. - a. The regulations prescribed by the Seecre-
tary of Wer call for semi-annual reports Lo be submitted by the
Superintendent to the Division Engineer, covering inspection, main-
tenance apd operation, Inspection of the flood protective facilities
shall be made immedlately prior to flood seasons, immediately fol-
lowing floods, apd otherwise at intervals not exceeding 90 dsys as
required by the regulabions.
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(L) Whbereas spring is the season in which the major-
ity of floods have occurred, floods can occur in any month of the

year.

b. To assist the superintendent in making his inspeciions
and reports, a ssumple form has been prepared and is included in
Appendix C. The superintendent shall have additiomal copies printed
for use in submitiing his reports.

c. The geml-annual reports should be submitted in tripli-
cate to the Division Engineer each February and August. The reportse
will be submltted in letier form with copies of the inspection forms
covering the inepections mede during the period of the report. The
reports shall cover the following points:

(L) A description of the maintenance work performed
in the preceding six months.

(2) The number and classification of men working on
maintenance, regularly and intermittently.

{3) Description of any work performed by contract
on the repair or improvement of the project.

(4) Description of use or operation of the system
during the period being reported.

(5) Suggestions relative to public cocperation and
comnents concerning public sentiment on the prohection obtained are
congsidered pertinent and degirable data for inclusion in the report,
but such data are not required.



SECTION IV
DIKES

4-0l. DESCRIPTION. - The dike constructed by the Corps of
Engineers extends along the left bank of the Cocheco River from
approximately 200 feet downstreem of the Central Street bridge to
the South Main Street bridge. The dike, constructed of materials
from channel excavatlon, in genersal has a top widith of 10 feet
end minimum side slopes of 1 on 2-1/2. The top elevation bas been
built to such height as to provide ai least three feet of freehoard
during a flood equal to the estimated flood of record on the Cocheco
River. Detalls of the dike are shown on the plan and crogs-sections
included as Appendix E.

4-02. MAINTENANCE. - &. Paragraph 208.10 (b) (1) of the pre-
seribed regulations gives rules for the maintenance of levees.
These rules apply equally to eaxrth dikes, and applicgble poritions
are quoted below. Following this, a few of the points that spply
particularly to the Farmington project are discussed.

"levees. - (1) Maintenance. The Superintendent shall
provide at all times such maintenance as may be required to insure
serviceability of the structures in time of flood. Measures sghall
be taken to promote the growth of sod, to exterminate burrowing
animals, and to provide for routine mowing of the grass and weeds,
removal of wild growth and drift deposits, and repair of damage
caused by erosion or other forces. Where practicablg, measures
shall be taken to retard bank erosion by plenting of willows or
other suitable growth on areasg riverward of the lewees. Periodic
ingpections shall be made by the Superintendent to insure thati
the above maintenance measures are being effectively carried out
and, further, to be certain that:

(1) XYo unusual settlement, sloughing or mater-
ial loss of grade or levee cross section hes teken place;

®(1i) No caving has occurred on either the land-
gide or the riverside of the levee which mght e.ffect the stability
of the levee” section"’i\.,',f SR , o p e

"(iii) No seepage, saturated areas, or sand
boils are occurring;

H(LV) ~meem—e— - (Not' applicable Jrr=mam—nm



*(v) Drains through the levees and gates on
said drains are in good working condition;

"{vi) No reveitment work or riprep has been dis-
placed, washed out or removed;

"{vii) No action is being taken, such as burning
grass and weeds during ineppropriate seasons, which will retard or
destroy the growth of sod;

"(viii)} Access roads to and on the levee are
being properly meintained;

*(ix) Cattle guards and gates are in good con-
dition;

“(x) Crown of levee is shaped so as to drain
readily, and roadway thereon, if any, is well sghaped and maintained;

"(xi) There is no wnauthorized grazing or vehio-
ular traffic on the levees;

*(xii) Encroachments are not being made on the
levee right-of-way which might endanger the structure or hinder its
proper and efficlent functioning during times of emergency.

"Such inspections shall be made immediately prior to the
begimming of the flood season; immedistely following each major high
water period, and otherwlse at intervals not exceeding 90 days; and
such intermediate times as may be necessary to insure the best pos~
sible care of the levee. Immediate steps will be taken to correct
dangerous conditions disclosed by such inspections. Regular main-
tenance repair meagures shall be accomplished during the appropriate
season as schednled by the Superintendent."

b Any uwnusual settlement, sloughing or caving should be
corrected to restore the original dike grades. No major repair work
shall pe made withoubt prior approval of the Division Eugineer, in
order that such repairs that may be necessary will not adversely
affect the functioning of the protective facilities.

¢. Whereas the landside slopes of the dike were top-
soiled but not seeded, the superintendent shall encourage the
growth of vegetation in order to minimize the damsge from erosion
and scour cavsed by surface runoff. Once established, the vegeta-
tion shall be mowed el regilasr intervals.



d. Inspections of the dike shall be made during end after
periods of high water, as it is at such times that any weak spots
will be discovered that might otherwise he overlocked.

403, OPERATION. - &. Paragraph 208.10 (b) (2) of the pres-
cribed regulations gives rules for the operation of levees. Thege
rmles spply equally to earth dikes and are guoted below. Following
these, & few of the points which apply perticulerly to the Farmington
project will be discussed.

"(2) Operation. During flood periods the levee shall
be patrolled continuously to locate possible sand boils or unususal
wetness of the landward slope and 4o be ceritain thet:

"(1) There are no indications of slides or
sloughs developing;

"(ii) Weve wash or scouring action is not
ceeurring;

"({iii) No low reaches of levee exist which may
be overtopped;

- *{iv) No other conditions exist which might
endanger the struchure.

"appropriste advance messures will be taken to insure
the availability of adegquate labor and materials to meet all con-
tingencies. Immediste steps will be taken to control any condi-~
tion which endangers the levee and %0 repair the damaged section.™

b. Operation as referred to the use of the dike may be ab
a time of moderate high water, such as a spring freshet, or may be
when uwnusual conditions indicate the possibility of dsngerous flood
heights. Floods on the Cocheco River do not give muach time in which
to make extensive preparations. Prompt action in starting work is,
therefore, of utmost importance.

¢. Patrolling the dike depends on the depth of water
against the riverside slope. Stages in this menual refer to depth
of water dghove chamnel bottom; as constructed; elevations refer to
mesn ge@ level datum. For reference; the top of the concrete
guardreil on the Scuth Main Street bridge is elevation 275.7; the
top of the conerete guardrail on the Centrel Street hridge is ele-
vation 289.6.

(1) Patrolling the dike should start when the water
reaches & stage of 5.5 feet (elevation 265.0) at the upstream face
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of the South Main Street bridge or a stage of 3.5 feet (elevation
276.0) at the downstream face of the Central Street bridge, at which
time thorough examinstions should be made ab intervals of not more
than two hours. As the water rises, the interval between examing-
tione should be shortened wntil the wabter reaches a stage of 8.0
feet (elevation 267.5) at the South Main Street bridge, or a stage
of 5.5 feet (elevation 278.0) at the Central Street bridge, at
which time the dikes should be examined at half-hourly intervals,
with special watchmen being assigned, if necessary, at places vhich
might become dangerous. Patrolling should continue until the -
flood has reached its peak and receded below stages of 5.5 feet and
3.5 feet (elevations 265.0 and 276.0) respectively at the South Main
Street and Central Street bridges.

(2) Patrolmen should be thoroughly instructed as to
their duties, what they are to watch out for, and the exact limits
of their beat. On each jowrney of inspection they should carefully
examine both slopes of the dike for seepage or wetness on landside
slope, sand boils on landslde of dike, wave wash or scouring on
riverside slope, and indications of slides or sloughs on either slope.

(3) A1l unauthorized traffic on the dike should be
stopped at once; and patrolmen should be instructed to keep people
off the dike unless they can show passes or credentials authorizing
thelr presence.

() Plane should be made for a system of one-way
traffic on the dike in time of flood for trucks bringing in supplies
that may be needed. In the event that meterials are wrgently needed
at a point, trucks can be roubed both ways and after depositing their
loads driven down the landside slope.

h.ok. EMERGENCY REPATR MEASURES. - a. Scours. - Careful watch
should be maintained over stretches of the dike where scouring is
likely to ocecur, particulerly at curves in the alignment where the
dike is subject to heavy currents, and the dike opposite the mouth
of the Mad River. If any indication of scouring is observed, sound-
ings should be taken to ohserve the amount and progress of the cour.
Ssndbagging or dumped rock will generally afford the most practic-
able means of combatiting this condition. The open ends of sandbags
g0 used must be sewed or tied after filling with earth.

b. Wave wash. = Dikes may be sublecied to wave wash on
broad reaches of water even though the direct action of high wind
is impeded by natural bvarriers such as trees. Well-sodded slopes
will uwsually withstand waves from a storm of about an hour's dura-
tion without serious damage. An attack over a longer period may



become serious and the slopeg showld be protected by sacking or
equivalent protection. Extent of washes can be observed by wading
along the attacked slope. Sandbags should be placed in the erosions
in as effective a manner as possible, carrying the protection well
gbhove the action of the waves. Sandbegs used for this purpose require
oaly ebout one-half cubic foot of material and should be sewed or tied.
The aim i1s to obtain s maximim of coversge with only sufficien'b welght
to hold +the sack in place.

¢. Sand Boilg. - (1) General. - A sand boll is the result
of a transfer of pressure head and seepage from the river thro a
pervious stratum near Or at the surfsce to the lendside of the levee.
This seepage under pressure tends to push its way to the surface
and actually floats the material through vwhich it flows. No harmful
effect results provided the weight of the relatively impervious soll
layer overlying the pervious stratum, in which the flow under pres-
sure is occurring, is sufficient to counterbalance this pressure.
When the soll stratum overlying the perviousg layer is imsufficient
to counterbalance the wpward pressure or when no such stratum
exists, boils breskX through the surface on the landside wherever
these weaknesses are present. The sand boil may discharge rela~
tively cleaxr water or the discharge mey contain quantities of sand
and silt; depending upon the magnitude of the pressure and the size
of the boil.

(2) Effects of Sand Boils. - Sand boils can produce
three distinetly different effects on the levee, depending upon
the condition of flow wunder the levee. These three effects are
illustrated in Appendix D. Im Figure 1, Plate No. I, the seepsge
flov develops & definite pipe or tube under the levee. This
breaks cut at tThe landside toe in the form of one or more large
sand boils. Unless checked, this flow causes g cavern to be devel.-
oped under the levee, resuliing in svubsidence of the levee and sub-
sequent overtopping. This case can he most easily recognized hy
slumping of the levee crown. Figure 2, Plate No. I, illustrates
the case where seepage flows under pressure under the levee withoutb
following a defined path, as was the case above. This flow resulis
in one or more boils oubcropping at or near the landside toe. The
$low from these boils tends to undercut and ravel the &slope, resulb
ing in a sloughing of the slope. Evidence of this type of failure
is foumd in wdercubtting and ravelling at the landside toe. Figuve
3, Plate No. I, shows a third type of effect of & sand boil. In
this case, numerous small boils, meny of which are scarecely notice-
able, outcrop at or near the toe. While no boil may appear to be
dangerous in itself, the consequence of the group of boils is to .
causge flostation of the soil, thereby reducing the shearing strength
of the material at the toe, where maximm shearing stress occurs, to
such an extent that failuve of the slope through sliding results.
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(3) General Instructions for Handling Send Boils. -
A1l sand boils shall be watcoed closely. ALL boils sball be marked
ceonsplcucusly with flagging so that patrols can locate them without
gifficulty and observe changes in {heir condition. A sand boild
vhich discharges clear water in a steady flow is usually rot dan-
gerous Lo the safety of the levee. The only action necegssary in
this case is to drain the excess water off to prevent it from stand
ing near the levee. Howaver, if the flow of water increases, and
the sand boil begins to discharge material, corrective action shall
be undertaken immediately.

(4} Method of Treatment. -

(a) The accepted method of treating sand boils
is to construct & ring of sand bags around the beil, building up a
head of water within the ring sufficlent 4o prevent further wmove~
ment of sand and silt. The accepted method of ringing a sand bhoil,
shown on Plste No. II of Appendix D, is as follows:

1. The entire base of the sack ring is
cleared of debris, in order to provide a watertight bond between
the naturel ground and the sack ring,

2, The sacks are then lald in a ring around
the boil, with joints shaggered, and with loose earth between all
sacks.

3+ The ring is carried only to a height
sufficlent to prevent meterial from being discharged. The ring
should not entirely stop the flow of water, because of the proba-
bility of the excessive loeal pressure head causing additional rup-
tures of impervious strate and boils nearby.

L. A "V shaped drain conmstructed of two
boards, or a piece of sheet metal, is then placed near the top of
the ring to carry off water.

(b) Actusl conditions at each sand boil will
determine the exact dimensions of the ring. The diameter and height
of the ring depend uponthe size of the boil, and the flow of water
from it. In general, the following congiderstiong should govern:

J. The base width should be no less than
1-1/2 times the contemplafed height.

2. It is well to include wesk ground near
the boil within the ring, thereby preventing a break through later.
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3. The ring should be of sufficient size
to permit sacking Operations to keep ahesd of the flow of waber.

(c) Where many boils are found to exist in a
given area, & ring levee of sand hags shall he constructed around
the entire area and, if necessary, water pumped into the area to
provide sufficient weight to counterbalance the upwerd pressure.

d. Sloughs. - During prolonged high weler stages, seep-
ing and sloughing conditions on the back slopes may oceur. Such
conditions should be observed closely as to progress of seepage up
the back slope and the amowunt of material that is being carried by
the water. If the seep velocilty becomes great enough to cause, or
probably cause, erosion or sloughing of the slope, a sandbag cover-
ing should be placed on the seeping area, beginming well out from
the toe and progressing up the slope. The covering should extend
several feet bveyond the saturated area. If the materisl is obtain-
able, the affected area should be covered with brush, straw or
similar permeable material to a depth of two to four inches before
placing the sandbag cover. This will perwit the seep water to
get awey while serving as a filier to prevent loss of earth from
the dike. After the covering is placed, close obsgervation should
be maintained and additional layers of sandbags placed on the pre-
vious ones wniil the velocity of the seepage is reduced to a point
at which the amount of materisl carried is negligible. Sacking
sloughs are illustrated on Flate No. III of Appendix D.

e. Railsing existing earth dikes. - In an emergency, Lime
and other conditione permitting, the grade of & dike can be safely
raised three feet. The methods most commonly used for this purpose
are outlined in the following paragrephs.

(1) se=mdbag topping. - The sack ordinarily used for
topping an earth dike is a grain or feed sack which holds 100
pounds of grain. Swmaller sacks may be used i¥ feed sacks are nod
aveilable. Grain-sacks; filled with about one cubic foot of esxth,
weighing about 100 pounds, will provide a unit about six inches
high, one foot wide and two feet in length.

The sacks may be filled at the source of material and
haunled to the dike or filled from stockpile or borrow areas at the
dike, conditions debermining the method employed. The same is true
of filling; i.e., whetber power or hand methods are used.

The open end of the sacks should always face upstream or
toward the riverside of the dike and need not be sewed or tied.
When the sack faces the river the loose end should be folded under
and when facing upsiream the loose end covered by the succeeding sack.
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The front line of sandbags in the first layer should be
leid parallel to the dike center line and remaining bags at right
angles to the center line. The sandbags in the secord layer are all
laid st right angles to the center line, the third row similar to
the first, etec., as shown on Plate No. IV, Appendix D. A1l sacks
should be lapped sbout 1/3 each way and well mauled or tramped into
place. The sacks should he filled to 2/3 their capaclity vhen flat-
tened out to facilitate proper placing and prevent bursting the
sack when msuled or tramped into place.

Plate No. IV illustraies the progressive method of in-
creasing the dike height and gives an sapproximetion of the numher
of sacks required for dikes of various heights. Plate No. V sghows
pictures of model seck dike or topping.

A crew of 50 men should f£ill, carry and place approxi-
mabely 1500 sacks per eighi-~hour day, all hand lsbor, when the
source of meterisl is within 150 feet of the point of placement.
Production will depend on conditions et the site.

' (2) Iumber and Sandbag Topping is the most sabis-
Pactory method of raising low reaches of earth dike in emergencies.
The chief objection is the time required Lo insitall. In putting
on this topping, 2z well as any other topping, a careful line of
levels should be run and grade stakes set in advance wnless the
dike top follows a dapendable grade-line. ‘Two-by-four or two-by-
gix inch stakes should then be driven on the riverside of the
crown six feet apart and one-by-twelve inch boards nailed to land-
gide of the stakes. This wall, backed with a single Hier of
sandbags, will hold out st least one foot of water. If the second
foot is necessary, the layers of bags will have to be increased in
nunber and reinforced. Sandbags are laid substantially in the
manner described in (1) above. The stakes should be driven at
least three feet into the ground, leaving at least three feet out,
vhich will, in exireme ceses; hold a three-foot topping if properly
braced behind with sandbags. Plate No. VI, Appendix D illustrates
this method of raising a dike.
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SECTION V
FLOOD WALLS

5-01. DESCRIPTION. - The flood wall constructed by the Corps
of Engineers extezds approximately 125 feet along the left bank of
the Cocheco River from the exleting mesonry reteining wall at the
downstream side of the Central Street bridge to the upstream end of
the new earth dike. In addition to the flood wall, a concrete cap
wag constructed on top of the existing masonry wall to raise it to
design grade. The concrete wall is a standard gravity section
1'-6" thick at the top, 7'-0" thick at the base, and varying in
height from 10 to 12 feet.

5-02. MAINTENANCE. - Paragraph 208.10 (¢} (1) of the pres-
eribed regulations gives rules for the malintenance of flood walls.
Applicable portions of these rules are quoted bhelow.

"(c) Flood walls. - (1) Maintenance. - Periodic inepec~
tions shall be made by the Superintendent to be certain that:

(i} No seepage, saturated areas, or sand boils
gre occurring;

(ii) No undue settlement has occurred which
affects the stability of the wall or its water tightness;

(1ii) No trees exist, the roots of which might
extend under the wall and offer accelerated seepage paths;

(iv) The concrete has not undergone cracking,
chipping, or breasking to an extent which might affect the stability
of the wall or its water tightness;

v+ (v) There are no encroachments upon the right~
of-way which might endanger the structure or hinder its functioning
in time of flood;
(vi) Care is being exercised to prevent accum-
lation of trash and debris adjacent to walls, and to insure thabt no
fires are being buil®y near them;

(vii) No bank caving conditions exist riverward
of the wall which might endanger its stebility;

(viii) —--mmccnmcmcmeo Not applicable-~~mwmmeme .
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Such inspections shall be made inmedistely prior to the begin-
ning of the flood season, immediately following each major high
- water period, and otherwise at intervaels not exceeding 90 days.
Mesgures to eliminate encroachments and effect repairs found neces-
sary by such inspections shall be undertaken immediately. All
repairs shall be a.ccomplished by methods accepteble in stendard
engineering practice."

5-03. OPERATION. - Paragraph 208.10 (c¢) (2) of the prescribed
regulations glves rules pertsining to flood walls during periods of
flood emergency. These rules are quoted below.

*(2) Operation. - Continuous patrol of the wall shall be
maintained during flood periods to locate possible leakage at mono-
1ith Joints or seepage underneath the wall. Floating plant or
boats will not be allowed to lle ageinst or tie wp to the wall.
Should it become necessary during s flood emergency to pass anchor
cables over the wall, adeguate measures shall be teken to protect
the concrete and construction Joints. Immedigte steps shall be
taken to correci any condition vhich endangers the stebllity of
the wall."

5.0l4. EMERGENCY MEASURES. - a. The Superintendent or res-
ponsible wembers of his organizetion shell teke immediate action
to correct any condition which endengers the stabllity of the wall.
All puch measures teken will be reported to the Division Engineer
imnediately efter the flood period.

(1) Send Boils. - See Section IV, psregraph L-Olc
for emergency messures 10 be itsken in the event sand boils develom.

(2) Monolith Joints. - Apprecisble leakage through
vertical morolith joints can be controlled by dumping cinders, saw-
dust, or similar material on the riverside of the wall. The dumped
materisal will be carried into the joint by the water and plug the
leak.

(3) Raising Grade of Wall. ~ In an extrems emer-
gency, the wall is capable of resisting & head of water one (1)
foot above the top of the wall, so that it is possible to raise
the wall this amownt temporarily by wooden flashboards. One
method for constructing temporary flashboerds is shown on Plate
No. VII of Appendix D.
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SECTION V1

DRAINAGE STRUCTURES

6-01. DESCRIPTION. - Drainage structures going through the
earth dike or concrete wall are described below.

No. Size  Type Use Station
1 an V.C. Sanitary sewer ZL‘;"T9 From C. Caxd Property
2 12" V.Ce " & estorm 8411  From A. Card Property
3 1et V.C. " oo 8447  From A. Caxd Property
L 30"  B.C.C.M., Field drain 3L/00  Upstream of South

Main Street bridge

Drains Nos. 1, 2 and 3 are extensions of existing drains
and were constructed without gates or head walls. Drain No. U4 is
for the purpose of draining the field upstream of South Main Street
and is equipped with head walls and flap gate. The flap gate, &
30" Pekrul Model 20 with cast iron frame and flap and bronze hinges,
pins, washersg, cotier keys, set screws, sand lock nuts, was supplied
by the Bancroft & Martin Rolling Mills Company of South Portland,
Meine.

6-02. MAINTENANCE. - Paragraph 208.10 (d) (1) of the pres-
cribed regulations gives rules for the maintensnce of drainage
structures. These rules, which are quoied below, are self-
explanatory and require no amplification with regard to the
Farmington project.

*"(3) Drainage structures. (1) Maintenance. - Adequate
megsures shall be taken o insure that inlet and outlet channels
are kept open and that tresh, drift, or debris is mot allowed to
accumlate near drainsge structures. Flap gates and menually
operated gates and valves on drainage structures shall be exsamined,
oiled, and trial operated at least once every 90 days. Where
drainage structures are provided with stoplog or other emergency
closures, the condition of the eguipment &nd its bhousing shall be
inspected regularly and a trial installation of the emergency
closure shall be mede by the Superintendent to be certain thai:

(i) Pipes, gates, operating mechenism, rip-
rap, and headwalls are in good condition;

{(i1) Inle% and outlet chaonels are open;
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(iii) Care is being exercised to prevent the
sccumulation of trash and debris nesr the structures and that no
fires are being buili near bituminous coated pipes;

(iv) Erosion is not occurring sdjacent to the
structure which might endanger its water itightness or stebllity.

Tumediate steps will be taken %o fepa.ir damage, replace
migsing or broken paris, or remedy adverse conditions disclosed by
such inspections.™ ‘

6-03. OFERATION. - Paragraph 208.10 (4} (2) of the prescribed
regulations gives rules for opersiion of drainage structures. These
rules, which are gquoted below, are further amplified with regard to
the Farmington project.

"(2) Operation. - Whenever high water conditions impend,
all gates will be inspected a short time before waler reaches the
invert of the pipe and any object which might prevent closure of
the gate shall be removed. Automatic gates shall be closely
observed until it has been ascertained that they are securely
closed. Manuwelly cperated gates and valves ghall he closed as
necessary to prevent inflow of floodwater. All drsinage struc-
tures in levees shall be inspected frequently during floode to
ascertain whether seepage is teking place along the lines of
their contact wiith the embankwent. Immediate steps shall be ‘taken
to correct any adverse condition.™

Since there are no flap gates on the outlet ends of drains
Nos. 1L, 2 and 3, inspections shall be made of the inlet ends during
periods of high wabter to ascertain that they are draining freely
and that no backing~up of the line i1s occurring. If these should be
any evidence of backing-up, the inlet should be ringed with a sand-
bag dike similar to that shown on Flate II in Appendix D, except
that the entire ring should be built high encugh to equalize the
pressure and cause all flow to cease.
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SECTION VII
CHANNEL

T-OL. DESCRIPIION. - The channel constructed by the Corps of
Engineers consists of realignment of the lower 600 feet of the Mad
River and enlargement and realignmepnt of the channel of the Cocheco
River from the Central Street bridge to the mouth of Demes Brook,
approximately 2,000 feet below the South Maln Street bridge. The
nominal bottom width of the channel is 40 feet with side slopes of
1 on 2-1/2. The bottom of the channel slopes downward from the
upstream end of the project at a grade of 0.42% to the South Main
Street bridge. Downstream of the South Main Street bridge, the
channel slopes downward at a grade of 0.25%.

7-02. MAINTEWANCE. - Paragraph 208.10 (g) (1) of the pres-
cribed regulations gives rules for the maintensnce of channels
and floodways. These rules are quoted below, followed by brief
comments on the particular applicability of these rules to the
Parmington project.

"Channels and floodways. - (1) Maintenance. - Periodic
inspections of improved chanmels and floodways shall be made by the
Superintendent to be certain that:

(i) The channel or floodway is clear of debris,

weeds, and wild growth.®

(a) All debris and growth which tend to
restrict the chapnel shall be removed promptly. However, care
shall be exercised not to disturb the growth of grass or vegete-
tion which tends 1o stabilize the banks of the channel.

“(ii) The channel or floodway is not being re-
stricted by the depositing of waste msterials, building of wnaunthor-
ized structures or other encroachments.™

(2) Dumping of waste materials or any
types of encroachment on the channel shall be prohibited and
prompt steps shall be taken to remove or have removed any such
encroachments.

"(iii) The capacity of the channel or floodway
is not being reduced by the formstion of shoals.”

() Existence of choal areas will be
apparent from ingpectioms during times of low flow. Shoals wmder
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either span of the South Main Street bridge are particularly unde-~
sirable since the capacity of the two spans limits the capacity of
the entire chanpel. Shoal areas should be removed bub care should
be exercised that slopes of the channel and existing henks are not
undercud.

“(iv) Banks are not being damaged by rain or
wave wash, and that no sloughing of banke hag occurred."

() Banks damaged by rain or wave wash or
sloughing shall be repaired promptly, using bankrun gravel similar
to thet used in the dikes.

LY ') SRS —— Not appliceble—-emmecmmmw.

"(yi) Approach and egress chennels adjecent to
the improved chsnnel or floodway are sufficiently clear of obstruc-
tions and debris to permii proper functioning of the project works."

(2) In order for this project to fumction
properly and as designed, the channel of the Cocheco River down-
stream from the project mist be maintained in such condition that
it is cepsble of carrying flood flows and nob cause the river %o
back up, thus mullifying the effect of the improved channel. This
ie perticularly true of the river channel immedistely downstream
of the South Majin Street bridge.

"Such inspection shall be made prior to the beginning
of the flood season and otherwise at intervals not to exceed SO

- days. Immediate steps will be taken to remedy any adverse condi-

tions disclosed by such ingpections. Measures will be taken by the
Superintendent to promote the growth of gracs on bank slopes and
earth deflection dikes. The Superintendent shall provide for
periodic repair and cleaning of debris basing, check dams, and
related structures as mey be necessary."

7-03. OPERATION. - Paragraph 208.10 (g) (2) of the pres-
cribed regulations gives rules for operation of chanmnels and
floodways. These rules which are quoted below are self-explanatory
and require no amplification with regard to the Farmington project.

"(2) Operation. - Both banks of the channel shall be
patrolled during periods of high water, and measures shall be taken
%0 protect those reaches being attacked by the current or by wave
wash. Appropriate measures shall be taken to prevent the forme-
tion of jems of ice or debris. Large objects which become lodged



against the bank shall be removed. The improved channel or flood-
way shall be thoroughly inspected irmediastely following each msjor
high water period. As soon as practicable thereefter, all snags
and other debris shall be removed and all demage to banks, riprap,
deflection dlkes and walls, drainage outlets, or other flood con-
trol structures repaired."

7-0k. EMERGENCY REPAIR MEASURES. - Rules and instructions in
paragraphs 4-Ok a, b, ¢ and d are equally applicsble to emergency
repairs of the channel.

- 280 -



SECTION VIIT

DRAWINGS AND SPECTIFICATIONS

8-0L. DRAWINGS AND SPECIFICATIONS. ~ A complete set of plans
and specifications wasg furnished the Town of Farmington at the time
of the comstruction of the project. A full-size set of plans show-
ing the project as actually constructed was furnished the Town at
the time of transmittal of this manual. Reduced prints of these
drewings are included in Appendix E.
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TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter 1I—Corps of Engineers,
Department

War

Parr 208-—FLoop CONTROL REGULATIONS

MAINTENANCE AND OPERATION OF FLOOR
CONTROL WORKS

Pursuant to the provisions of section 3
of the Act of Congress approved June 23,
1938, as amended and supplemented (49
Stat. 1571; 50 Stat. 877; and 55 Stat.
638; 33 U, 8, C: 70i¢; 70lc-1), the fol-
lowing regulstions are hereby prescribed
to govern the maintenance and opera-
tion of flood control works:

$ 208.10 Local ficod proteclion works;
maintenance and operation of structures
and facilities—(a) GQGeneral. (1} The
structures and facilities constructed by
the United States for local flood protec-
tion shail be continuously maintained in
such a manner and operated at such
times and for such periods as may be
necessary to obtain the maximum
benefits.

(2) The State, political subdivision
thereot, or other responsible local
agency, which furnishied assnrance that
it will maintain and operate flood ccn~
trol works in accordance with regula-
tions prescribed by the Secretary of War,
as required by law, shall appoint a per-
manent committee consisting of or
headed by an official hereinafter called
the “Superintendent,” wha shall be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
corganization responsible Ior the efficlent
operation and msaintenance of all of the
gstructures and facilities during flood
periods and for continuous inspection
and maintenance of the project works
during periods of low water, all without
cost to the United States,

(3) A reserve supbly of materials
needed during a flood emergency shall
be kept on hand at all times,

{4) No encroachment or trespass
which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of~-way for the protective facilities.

(8) No improvement shall be passed
over, under, or through the walis, levees,
improved channels or floodwa¥s, nor
ghall any excavation or construction be
permitied within the Iimits of the proj-
ect right-of-way, nor ghall any change
be made in any feature of the works
without prior determination by the Dis-
triet Engineer of the War Department
or his authorized representative that
such improvement, excavation, construc~
tian, or alteration wiil not adversely af-
fect the functioning of the protective
facilities. Such Improvements or alfer-
stions as may be found to be desirable
and permissible under the above de-
termination shall be constructed in ag-
cordance with standard engineering
practice. Advice regarding the eflect of
proposed improvements or alterations
on the functjoning of the project ang {n-
formation concerning methods of con-
struction agcceptable under standard en-
gineering practice shall be obtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his ap-
provel. Drawings or prints showing
sitch improvements or alterations as

¥nally construcied shall be furnished the

District Engineer after compietion of the
work.

ARMY HLD UOSTON

(8) It shall he the duty of the super-
intendent to submit a8 semiannual report
to the District Engineer covering inspec-
tion, maintenance, and operation of the
protective works,

(7) The District Engineer or his an-
thorized representatives shall have ac-
cess 8t all tignes to all portions of the pro-
tective works.

(8) Maintenance measures or repairs
which the District Engineer deems nec-
essary shall be promptly taken or made.

(9 Appropriate measures shall be
takenn by local authorities to insure that
the activities of all local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with those of the Superintend-
ent's organization during flood periods.

¢10) The War Department will turnish
local interests with an Operation and
Maintenance Manuaj for each completed
project, or separate useful part thereof,
to assist them in carrying out their ob-
ligations under these regulations.

() Levees—(1) Maintenancs. The
Buperintendent shall provide st all fimes
such maintenance as may be required {o
insure serviceability of the structures in
time af flood. Measutres shall be taken
to promote the growth of sod, extermi-
nate burrowing animsls, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other suitable growth on areas riverward
of the levees, Periodic inspections shall
be made by the Superintendent {o insure
that the above mainienince measures
are being effectively carried out and,
further, to be certain that:

(i> Ne unusual settlement, sloughing,
or material 1oss of grade or levee cross
section has taken place;

(i{) No caving has occurred on eithexr
the land side or the river side of the levee
which might affect the stability of the
levee section;

(iii) No seepage, saturated areas, or
sand boils are occurring:

(tv) Toe drainage systems and pres-
sure relief wells are in good working con-
ditlon, and that suchb facuities are not
becoming clogged;

(v} Drains through the levees and
gates on said drafes are in good working
condition;

(v{) No revetment work or riprap has
been displaced, washed out, or removed;

(vil) No action 1s being taken; such
as burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the growth of sod;

(vili) Access roads to and on the levee
are being properly maintained:

(ix) Cattle guards and gates are in
good condition;

(x) Crown of levee is shaped 30 as to
drain readily, and roadway thereon, if
any, is well shaped and maintained;

¢xl) There is no unauthorized grazing
or vehicular trafic on the levees;

(xil) Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient functioning dur-
in times of emergency.

Such inspections shall be made im-
mediately prior to the beginning of the
flood season: immediately following each
major hizgh water period, and otherwise
at intervals not exceeding 80 days, and
such intermediate tfimes as may be neceg-
sary to insure the best poasible care of

the levee. Immediate steps will be taiken
to correct dangerous conditions discloseu
by such inspections. Regular mainte-
nance repalr measures shall be accom-
plished during the appropriate season
as scheduled by the Buberintendent.

(2) Operation. During flood periods
the levee shall be patrolled continuously
to locate posgsible sand beils or unusual
wetness of the landward slope and to be
certain that:

(1) There are no indications of slides
or sioughs developing:

(i) Wave wash or scouring action Is
not cecurring,

(iii) No low reaches of levee exist
which may be overtopped;

{iv) Nb other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the avallability of ade-
quate Iabor and materials to meet all
contingencies. Immediate steps will be
taken to control any condition which
endangers the levee and to repair the
damaged section.

(¢} Flood walls.—(1} Matntenance.
Periodic inspections shall be made by the
Buperintendent to be certain that:

(1) No seepage, saturated areas, or
sand boils are oceurring;

{1iY No undue settlement has occurred
which affects the stabllity of the wall or
1ts water tightness;

(1ii) No trees exist, the roots of which
might extend under the wall and offer
accelerated seepage paths;

(iv) The concrete has not undergone
cracking, chipping, or breaking to an
extent which might affect the stability
of the wall or its water tightness;

(v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functioning
in time of flpod;

(vl) Care is being exercised to pre-
vent accumulation of trash and debris
adjacent to walls, and to insure that no
fires sre being bullt near them;

(vit) No bank caving conditions exist
riveiward of the wall which might en-
danger {ts stability; -

(viil} Toe drainage systems and pres-
sure reliaf wells are in good working con-
dition, and that such factlities are not
becoming clogged.

Such inspections shall be made imme-~
diately prior to the beginning of the ficod
season, immediately following each ma-
jor high water period, and otherwise at
intervals not exceeding 90 days. Mesas-
ures to ellminate encroachrents and ef-
fect repairs found necessary by such in-
spections shall be undertaken immedi-
ately. All repairs shall be accomplished
by methods acceptable in standard en-
gineering practice.

(2) Operation. Continuous patrol of
the wall shail be maintained during flood
periods to locate possible leakage at mon-
olith joints or seepage underneath the
wall. Floating plant or boats will not be
allowed to ile against or tie up to the
well. Should.it become necessary during
& flood emergency to pass anchor cables
over the wall, adequate rmeasures shail
be taken to protect the concrete and con-
struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stabiiity of the wall,

(d) Drainage structures—(1) Maini. -
nance. Adequate measures shall be taken
to Insure that inlet and outlet channels
are kept open and that trash, drift, or
debris is not allowed to acoumulate neay
drainage structures. Flap gates and
manually operated gates and valves on
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dralnage structures shall be examined,
ofled, and trial operated at least once
every 90 days. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly and a trial installation
of the emergency closure shall be made
at least once each year. Periodic inspec-
tions shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mechanism,
riprap, and headwalls are in good con-
dition;

(i1) Inlet and outlet channels ara open;

(#i) Care is being exerctsed to prevent
the accumulation of ,tra¥h and debris
near the structures and that no fires are
being built near bituminous coated pipes;

(iv) Erosion is not occurring adjacent
to the structure which might endanger
its water tightness or stability.

Immediate steps wii! be taken to re-
palr damage, replace missing or broken
parts, or remedy adverse conditions dis-
tlosed by such inspections.
© {2} Operation. Whenever high water
conditions impend, all gates will be in-
spected & short time before water reaches
the invert of thé pipe and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it has heen as-
certained that they are securely closed.
Manually operated gates and valves shall
b¢ closed as necessary to prevent inflow
of Acod water. All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep=

age 1s taking place slong the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition.

(e} Closure structures—(1) Mainte-
nance. Closure structures for traflle
openings shall be inspected by the super-
intendent every 80 days to be certain
that:

(1) No parts are missing;

(i) Metal parts are adequately cov-
ered with paint;

(i1} Ali movable parts are in satis-
factory working order,

(iy) Proper closure can be made
promptly when necessary;

(v) Sufficient materials are on hand
for the erection of sand hag clesures and
that the location of such materials will
be readily accessible In times of emer-
gency.

Tools and parts shall not be removed
for other use. Trial erectlons of one or
more closure structures shall he made
once each year, alternatigg the struc-
tures chosen so that eacil gate will be
erected st Jeast once in each 3-vear pe-
riod, Tris! erection of all closure struc-
tures shall be made whenever a change is
made In key operating personnel. Where
raliroad operation makes triel erection of
8 closure structure infeasible, rigorous
inspection and drill bf operating per-
sonnel may he substituted therefor.
Trial erection of sand bag closures Is not
required. Closure materials will be care-
fully checked prior to and following
flood periods. and dameaged or missing
parts shall be repalred or replaced im-
mediately.

(2) Operation. Erection of each mov.
able closure shall be started in sufficient
time to permit completion before figod
waters reach the top of the structure
sill, Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate
of the time required by an experienced
crew to complete its erection will be given

in the Operation and Maintenance Man-
ual whigh will be furnished tocal interests
upon complietion of the project. Closure
structures will be inspected frequently
during flood periods to ascertain that no
undue leakage s occurring and that
drains provided to care for ordinary leak-
age are functioning properly. Beats or
floating plant shall not be allowed to tie
tip to closure structures or to discharge
passengers or cargo over them.

(f) Pumping plants—{(1) Mainte-
nance. Pumping plants shall be inspacted
by the Superintendent at intervals not
to exceed 30 days during flood sessons
and 80 days during off-flood seasons to
insure that all equipment s in order for
instant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and hubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel
for gasoline or diesel powered equipment,
and flash lights or lanterns for emergency
lighting shall be kept on hand &t all
times, Telephone service shall be maln-
talned at pumping plants. All equip-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated angd checked at
least once every 80 days. Megger tests
of all insulation shall be made whenever
wiring has been subjected to undue damp-
ness and otherwise at intervals not to
exceed one year. A record shall be kept
showing the results of such tests, Wir.
ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to a satistactory condition or shall be
promptly replaced. Diesel and gasoline
engines shgll be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure

- their serviceabllity in times of emer-

gency., Only skilled electricians and me-
chanics shall be employed on tests and
repaifs. Operating personnel for the
plant shal! be present during tests. Any
equipment removed from the station for
repalr or replacement shall be returned
or replaced as soon as practicable and
shall ke trial operated after reinsgial-
lation. Repairs requiring remaval of
equipment from the piant shall be made
during off-flood seasons Insofar as prac-
ticable.

(2) Operation. Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation is imminent. The operator
shall thoroughly inspect, trial operate,
and place in readiness all plant equip-
ment. The operator shall be familiar
with the equipment manufacturers’ in-
structions and drawings and with the
“Operaling Instructions” for each sta-
tlon. The equipment shall be cperated
in accordance with the above-mentioned
“Operating Instructicns” and care shall
be exercised that proper lubrication s
being supplied all equipment, and that no
overheating, undue vibration or noise is
occurring. Immediately upon fnal re-
cesgion of food waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps fiushed, and equipment
thoroughly inspected, oiled and greased.
A record or iog of pumping plant opera-
tion ghall be kept for each station, a copy
of which shall be furnished the District
Engineer following each flood.

(g) Channels and floodways — (1)
Maintenance. Perlodic inspections of
improved channels and flocdways shall
be made by the Superintendent to be
certain that:

(1) The channel or filoodway is ¢clear of
debris, weeds, and wild growth;

(ii> The channel or flocdway 13 not
being restricted by the depositing of
waste maderials, building of unauthor-
ized structures or other encroachments;

() The capacity of the ¢channel or
floodway is not being reduced by the
tormation of shaals;

(iy) Banks are not being damaged by
rain or wave wash, and that no slough-
irg of banks has occurred;

(v) Riprap sections and deflection
dikes and walls are in good condition;

(vi} Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstruc-
tions and debris to permit proper func-
tioning of the project works.

Such Inspections shall be made pricr to
the beginning of the flood season and
othersise at intervals not to exceed $0
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such ingpections. Measures wil be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent shell provide for perlodic repair
and cleaning of - debris basing, check
dams, and related structures as may be
necess

[#3] Operat!on Both banks of the
channel shall be patrolled during periods
of high water, and measures shall be
taken to protect those reaches being at-
tacked by the current or by wave wash,
Appropriate measures shall be taken to
preven: the formation of jams of ice or
debris, Large objects which become
lodged against the bank shall be re-
moved. The improved channel or ficod-
way shall be thoroughly inspected Imme-
diately following each major high water
period. As scon as practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and wails, drainage out-
lets, or otber flood control structurez
repaired.

(h) Miscellaneouy  facilities — (1)
Maintengnce. Miscellaneous structures
and facilities constructed a3 a part of
the protective works and other structures
and facilities which function as & pari
of, or affect the efficient tunctioning of
the protective works, shall be periodically
inspected by the Buperintendent and ap-
propriate maintenance measurss taiken,
Damaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding in connection
with pumping plants or for temporary
storage of interlor run-off durlng flcod
periods shall not be allowed to become
filled with silt, dsbris, or dumped me-
terial, 'The Superintendent shall take
proper steps to prevent restriction of
bridge openings and, where practicable,
shall provide for temporary raising dur-
ing floads of bridges which restrict chan-
nel capacities during high flows.

(2) Operation. Miscellaneous facili-
ties shall be operated to prevent or re-
duce fooding during perlods of high
water. Thase faollities constructed a3
s part of the protective works shall not
be used for purposes other than flood pro-
tection without spproval of the District
Engineer unless deslgned therefor. (49
Stat. 1571, 50 atat, 877; and 55 Stat. 638;
33 U.S.C. 701c; T0le-1) (Regs. § August

1844, CB SPEWF)
[8xALT J. A. Ou1e,
Major Qenera:,
The Adjutant General,

(¥, B. Doc, 4413285, Plied, Augdst 16, 1044;
9:44 8.m.]
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OFFICE OF THE

SELECTMEN
TOWN OF FARMINGTON, NEW HAMPSHIRE
) COUNTY OF STRAFFORD

March 10, 1955

United Etates Army Fngineers
857 Commonwealth Awenue
3oston, 15, Mass. Att: Ur, Slagle

Dear 8ir:

Tre following article of our Town Warrant was adopted at the annual
Town Meelting held on March 9th.

Article 21. To see if the town will vote to authorize the
selectmen to enter into an agreement with the United States
of America, in the event that the nroposed local Frotection
Project, "Cocheco River" is authorized by sald United States,
2gid agreement committing the town:

A. To provide without cost to the United States of
America, all lands, eazsements and rights of way,
necessary for the construction of the project,

B, To hold and save the IInited %tates of iLmerica free
from damages due to the construction work,

Co To meaintain and operate all the works after completion

in accordance with regulations vrescribed by the
secretary of the army.

Very truly yours,

s

Philip H,YWeymouth, qpéirman‘”
W, Board of Selectmen

o
| ]
fo)
(\
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Corps of Engineers, United States Army; and

ASSURANCE
CF THE
TOWN OF FARMINGTON, NEW HAMPSHIRE

WHEREAS, Section 205 of the Flood Control Act spproved 30 June 1948
amended by Section 212 of the Flood Control Act approved 17 May 1950 author
izes the Secretary of The Army "o ;llot from any appropriations heretofore
or hereafter made for flood control, not to exceed $3,000,000, for any one
fiscal year, for the construction of smpil £lood-contxol projocts not speci~
fically amthoriged by Congress, and not within areas intended to he protected
by projects so authorized, which come within the provisiens of Section 1 of
the Flood Control Act of June 22, 1936, when in ths opinion of the Chief of
Engineers such work is advisable: Provided, That not more than $150,000,
ghall be alletted for this purpose at any eingle locality from the appropria-
tions for any one fiscal year: DPrevided further, That the provisions of local

cooperation specified in Section 3 of the Flood Contrel Act of June 22, 1936,
as amended, shall apply: And Provided Further, That the work shail be com-

plete in 1tulfland not commit the United s_tatos to any additional improve-
ment to insure its successful eperation, emopt' as mey result from the normsl
procedure spplying to projects snthorized after sudmission of preliminary
exanination and survey reports.Y; and |

WHEREAS, the Secretery of The Army, under authority of sald Sectiecm 212
of said Flood Control Act of 1950 gpproved 17 May 1950 has allotted funds for
construction of local ;protéction project on Cocheco Hiver in Farmington, New
Hampshire according to plans prepared in the New England Division Office of
the Corps of Engineers, United States Army; and

VHEREAS, the construction work is to he prosecnted under the direction

of the Secretary of The grmy and the supervizion of the Chief of Engireers,

WHEREAS, said work of cheannel improvement is subject to the provisions of
Section 3 of thé Flood Control Act of 22 June 1936 which provides that no
money will he expended on the construction of any project until States, politi-

eal subdivisions thu;oof, or other responsible local agencies have given




;l Aspurances to the Secretery of The Army that they will (a) provide without
*f cost to the United States all lands, easements, and rights-of-way necessary
for the comstruction of ths project; (b) hold and gsave the United States free

!from demages due to the construction worke; (o) meintein and operate all the
!wrlm after conm].et:lon in accordance with regulations prescribed by the Secre~
tary of The Army; and

WHEREAS, a power line 1s loczted within the necessary right-ofwwey re-
quired for the construction;

0¥, THEREFORE, the Town of Farmington, Yew Hampshire hereby assures the
United States as follows:

_(a.). It will provide without cost to the United States, all lands, sase~
ments and rights-of-way necessary for the coustruction of the project.

{t)e It will hold and save the United States free from damsges due to the
construction works,

(¢)e It will maintain and operate all the works aftor completion in
accordance with regnlations prescribed by the Secretery of The Army.

(4)s It will a'rrange for and bear the cost of the relocation of the
power line where it interferes with the proposed work,

IN WITHESS WHEREOY, the Board of Selectmen of the Town of Farmington,
New Eampshire, acting for and on behalf of sald Town of Farmington under

Article 21, Town Warrant of 1954 and
suthority of Article 25, Town Warrant of 1955,

havs exscuted the within Assurance and caused the corporate seal of said Town

of Farmington to be affixed hereto this 1ith day of April R
19 56
Signed and Sealed in o TOWN OF TURMINGTON, NEW HAMPSHIRE
Presence of: e L\& .
1 (" .
‘I . 7[ . \ '-.Br .
; 39 eofman
,.-;:‘.,,‘4_,4//; P *-.,L,,Qaht ,ﬂ/u_ j S
iipe v _.1/,4"J (J// /it

Selactman /

ACCEPIANCE

States of Americas:

Brigedier General, USA
2 Divigion Enginesr
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1.

FLOOD PROTECTIVE WORKS
FARMINGTON, NEW HAMPSHIRE
INSPECTION REPCRT

FOR FERIOD

Dike
a. Date inspected by Superintendent
b. Condition of slopes and top
c. Aye ‘there any burrowing animal holes in dike?
d. Public use of dike
51) Are there any paths on dike?
2) Has right-of-way been used for dumping
or storage of materials?
e. Describe deficiencies, including location,
and corrective measures planned.
Flood Wall
2. Date inspected by SBuperintendent
b. General condition of wall
¢. Any evidence of surface deterioration?
d. Any development of cracks?
e. Any evidence of movement or settlement
of wall?
f. Any cracking of spalling of concrete
at joints?
g. Are joints well filled with mastic?
h. Describe deficiencies, including location,

and corrective measures planned

Sheet 1 of 2



3. Channel

‘a. Date inspected by Superintendent

b. General condition of channel

¢. Has the capacity of the channel been reduced
due to growth of vegetation, shosling,
or other encroachments?

d. Describe deficiencles, including locetion,
and corrective measures planned

4, General

a. Have gll deficiencies noted in previous
Inspection Report been corrected?

b. Has any high water been experienced since
the lagt Inspection Repori?

If so, describe briefly, including
dates, height of water, and effect
on protective works.

Submitted:

(Signed)

Superintendent

(Date)

Sheet 2 of 2
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CORPS OF ENGINEERS U.S. ARMY

RIVERSIDE - LANDSIDE

Subsidence of crown

.l/////////// SIS //// /)
_ - Pipe

=~ Seepage path under levee

DEVELOPMENT OF PIPE UNDER LEVEE

Fig. |
RIVERSIDE - LANDSIDE

e

— CSloughing of slope

T i ///5/// 77T T
— Seepage pafh - /

S~

SLOUGHING OF LANDSLIDE SLOPE DUE
TO RAVELLING AND UNDERCUTTING OF TOE

" RIVERSIDE Fig. 2

LANDSIDE

Sliding surface

ST 7777 270777770777 P20 7 7077 7 T 727, T
—- Seepage path ﬂedac;‘mn
- : -— /i shearing

DEVELOPMENT OF SHEAR SLIDE S*rergth in
Fig. 3 1his zone-

EFFECTS OF SAND BOILS
ON _LEVEE

FLOOD EMERGENCY
MEASURES

EFFEGTS OF SAND BOILS

PLATE NO. I
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Wall should be built on firm ELEVATION
foundation, with width of base

at least 15 fimes the height’

Be sure to place sacks on ground

clear of sand discharge.

Tie into dike if boil /s near foe.

<5pf7/woy

HI A

Crown of Drke

Do pot sack boli/ whickh
goes not put oul morerial
Hewght of sock loop or ring _
should be orly sufficient ro ‘
creote enough Hecd 7o Slow.
dowrr f7ow lhrough bor/ so
rthar /o more moferiol /3 ois-

ploced and boil rurns cleor: | FLOOD EMERGENCY
%0/22/%;;0&}‘0,0/"&/% fow MEASURES
SAND _BOIL |

PLATE NO. I
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GORPS _OF ENGINEERS, i ARMY

i Ay
-—— --a. -”"
=
ELEVATION
Number of floyers oefer- ‘
muned by velocity of When available, install
Seepoge org omount of filter of brush
mearerial being corried L
ELEVATION
l Lop saorturoted

orea 2 sock
wioths on bolh .

Lop Ssatvroled oreo e of solurotion

2 sack lengths. ~_7 / fo -
Additional toyersy -~ 77 A -

L

Brush filrer,
ir gvoilable

ends. ~ _j

Crowr of D//n:

PLAN

Socks showle be lord
Stungle foshion ond r10f
rouled info ploce.

FLOOD EMERGENCY
MEASURES

SACKING SLOUGHS
PLATE NO. TIT




RIVERSIDE

Slight slope Yo
ondward side

J

U.S. ARMY

SECTION
Note: Sacks should
be lapped at leos!? .
/3 o/l ways ond wej/ .
mauied or temped C K\ < { X é ~ <
into ploce. ) N AN < \
T 0 5 SOS SCSS 3‘
N VR N
2N S S NN KS
N SN
RIVERSIDE ELEVATION
SACKS REQUIRED PER 100 STA.
100 1b."Feed" Sacks -1 Cu.Ft. Each
Approx.Hgt.] Socks .
Sack Dike | High | Required
.5 3 300
2.0 - 4 750
3.0 _ 6 1400
4.0 8 2250
5.0 10 3250
6.0 12 | 4500
7.0 14 5950
i 8.0 | 6 7 600
FLOOD EMERGENCY
MEASURES
SACK DIKE OR TOPPING

e

PLATE NO. IV
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MODEL SACK DIKE OR TOPPING
Typical Section

i \ - mewtﬁ ;

MODEL SAGK DIKE OR TOPPING
Riverside View

PLATENO. X
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70 12% 17"~

R g

~. LANDSIDE

2

FRONT _ELEVATION |

BILL OF MATERIAL TO CONSTRUCT 100 FEET
25 pes. 1" 12%/2 /7 pes. Ex4T< 6
17 pcs. 2410’ 17 pcs, &< 2’

;o FLOOD EMERGENCY
MEASURES
LUMBER AND SACK TOPPING

PLATE NO. YT
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APPENDIX E

AS-BUILT DRAWINGS

Title
Plan, Profiles and Sectlons

Downstrean Clearing and Snagging

Cross Sections Nos. 1 thu 9

Plate No.
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AREA LOCATION DESCRIPTION
AREA "A" | From So. Moin St Bridge 1o obout 105 | Chonnel widened by
. Scovgting ief! bonk 0.
AREA "B [ From 80 dowratream of Se Mok 51 #lond sxcovaled.iraes T
Fownstreom obout 50
AREA T Foom donmriivam o S2 Maie St sk & doulber  promentory
i o 5 | oo feft bowk remaved.
SREA T ﬁ'ﬂm m-r.s‘omsr provel ond debris deposit
* | _.on riobr fonk excovated.
FEA TE ms mo’.?aﬂninsr grovel and debris whoot Fulf
%‘ %ﬁ downztraom_oboui 40’, width of river #x¢ovoied.
AREA | From dkmeafréom of 50. Channt! widenad by
Bridge axtancing dowrgirpom obout rso umm’ grovel ou'dllvis daporits]
WREA G | From 290" dowrdtreom of Sa, Meh 51, ,Mwwim dapow!
Bricge _extmaing o cbaf 0", | on right bk excovated.
MREA H | From (20 downitroom of . Mo &, grovel ol Wobri  deposit
WE‘ axtandiog downstream obod 5C. | on right bomk excovared.
REACH *X| From downstream of S0, Mein 57, o gt ok bocn
idge extendng dosnsrecm ohat S401| from e irasg cliciad.
REACH V' | From 1070 dowosireom of Sa. Main Y. Brusk ond franz ox
Bridge axtending dowrsireom dbout 00| bock Io' fram sdge of benk clagred,

FIELD

¢

A\ LEGEND FOR GRAPHIC LOG OF EXPLORATION

FO-1 _ Type ond numbaer of exploration
20 Mar. 1956 Date sxpioration completed
€. 277: Elevation of ground surface at time of exploration

=

40

Depth in feat below ground surface
Depth rangs of individual drive of sample spoon end out-
sidle diameter of sompls spoon. (Woll thickness )/4-inth )
Number of blows per foo! of penetrafion.-using o 350 pound
hammar falling freely an average of 18 inches on aq solid
somple spoon usually equipped with a bevelled drive shoe.
(o0 note #1}

Fractional foot of peneiration indicated us follows:

rumber of lows/ Tenths of a foot (150/3).

R No racovery or unsatisfoctory soif samples recovered,
INS Mot sampled {core-drilled, biosted ond/or wash-bored).
Cobble or Boulder -{Core-Driled}

Cobblas or boutdars (continuous or neatsd). (Core-drilled
and/or blasted and chopped.

Group symbol gccording te Unified Soil Clossification System.
Subsurface water level o} time of exploratwon.(Ses Note ##2

NOTES

L Hormal length of conlimm drive of lomplinq spoon iy 5,0 fest,
Penatration of ?e with length of drive,
and blow counts, therefore, genarally increass correspondingly sxcept
where distinct chonges in moterial occur within the langth of drive.

In grovels, sonds and gravels, ond some glacial fills, the presente

of coarse gravel, cobble or boulder sizes causes the blow coum

to become srralic, ond therefers moy not be indicative ot the degree
of compastion.

2 Water |evals recorded during subsurface explorotions seldom
correspond with the natural level of fres ground water, #xcep! in
extensive ond 1hick deposits of sands and gravels which are
sutiiciently pervious 1o permit ropid stabitizaton of water lavels
In the wxploratery hole.

20 _Mar. 1956
El 2772

8

3.

LU Lo
I EL

GRAVEL
Brown, sondy

e —
GRAVEL

brown to groy,
sondy w/cobbles

SAND
groy - brown
siity, gravally

SRAVEC
ysllowish brown
and groy, strotifisd
silty, sandy

andy

SCALE N FEET

FIELD

I\ MOTES: )

Far focotion of boring FD-I see Sheet |,
row Area is Town-owaed pit facoted off Eim Sirest about

1 mife r‘ram South Main Sireef bridge, Materiol is composed of mived

sands and grovels with minor omounts of finer maieriofs,
Sport Area is Town-owned dump located off Weison Cross
Rood obout 2 mites from South Moln Strest bridge.

Record Drawing

I:nntmﬂh IIA 19-016-EM6- 567365

£ bQMEMLMLW
Spoil Aracs lotoled, (Add #1)
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